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CONFIGURATION OF INTELLIGENT NETWORK SERVICE 

BACKGROUND OF THE INVENTION 

The invention relates to the configuration of an intelligent network 
service over a user interface of a mobile station. 
5 In the prior art, an intelligent network service offered to a mobile 

station is configured in a manner such that as a response to dialling by the 
user the mobile station sends dual tone multi-frequency (DTMF) sounds whjch 
are interpreted by a receiving mobile exchange. For example, call forwarding 
to a number 123456 can be implemented by dialling a character string 

10 *21*#123456#. This character string, though rather complicated, can only be 
used for configuring a very simple service: in the above example the call is 
unconditionally forwarded to a given fixed number. Special characters deliv- 
ered from a keypad are very difficult to use for configuring such a service as 
reachability profile in which a call is during office hours attempted first to an 

15 office telephone for 5 seconds, next a mobile phone for 8 seconds and if this 
also fails, the call is transferred to a voice mail service. Outside office hours 
the call is first attempted to a home telephone. 

A problem in the above arrangement is thus that unreasonable long 
number strings have to be entered from the user interface of a mobile station. 

20 This takes a lot of time and demands great precision from the user. The con- 
figuration of the intelligent network service can be made easier for the user by 
generating audible prompts, such as "dial time as hours, minutes and press 
hash key" or "dial telephone number and press hash key". A problem in this 
technique is, for example, that the radio connection has to be allocated to the 

25 entire configuration time of the service. 

BRIEF DESCRIPTION OF THE INVENTION 

An object of the invention is thus to provide a method and equip- 
ment implementing the method so as to solve the above problems. The ob- 
jects of the invention are achieved by a method and equipment, which are 
30 characterized by what is stated in the independent claims. The preferred em- 
bodiments of the invention are disclosed in the dependent claims. 

The invention is on one hand based on the idea of loading a mobile 
telephone with a configuration routine, or at least a part of the configuration 
routine, of the intelligent network service in question. A particularly advanta- 
35 geous mechanism for executing the configuration routine is the extension of 
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mobile station functionality known as a Mobile station Execution Environment 
(MEXE), defined in recommendation ETSI (European Telecommunication 
Standard Institute) 02.57. In respect of the invention it is essential that the 
telephone comprises an MEXE-type extension layer, i.e. a software execution 
environment which includes interfaces towards both the user interface and the 
radio devices of the mobile station. The two interfaces are implemented 
through the basic functionality of the mobile station, and so MEXE does not 
need to function at a low machine-oriented level. Later in this application, an 
MEXE-type functionality is called "an extension layer". 

The invention is on the other hand based on the idea of using/aff 
MEXE-type (or the like) extension layer of the mobile station for configuring 
the intelligent network service. The extension layer receives through a configu- 
ration routine an input for configuring the intelligent network service. The ex- 
tension layer of the mobile station and/or the configuraticm routine convert 
configuration information between the human-oriented and machine oriented 
representations. The mobile station transmits the configuration information to a 
mobile services switching centre in a configuration message. The mobile 
services switching centre recognizes the configuration message and transmits 
at least an essential part thereof to a sen/ice control point which interprets the 
configuration information contained in the configuration message and config- 
ures the intelligent network service. 

Configuration can be activated from the mobile station. Either the 
mobile station user may wish to change the configuration of the intelligent 
network service or the mobile station may activate configuration independ- 
ently, in response to location update or time, for example. 

Before the configuration message the mobile station may transmit a 
configuration information inquiry so as to load the current configuration infor- 
mation from the network. The configuration routine can be entirely installed in 
the mobile station (in the MEXE extension layer) when the intelligent network 
service is subscribed to from an operator or a service provider, i.e. before the 
configuration of the intelligent network service/ Altern atively, the config uration 
routine can be installed in t he mobile station onlv _p_artlv (or not at all) b efore 
the transmission jpfj^ and the network jr^ nsmitsjt he 

co nfiguration ro utine, or at lea sUhe missi ng parts of the routine, as a res ponse 
to a configuration information inqu iry. The configuration routine can be loaded 
by using any circuit-switched or packet-switched connection or a data mes- 



• 

WO 99/48314 



PCT/FI99/00205 



sage (short message/USSD). The configuration routine can also be loaded in 
the memory of the mobile station or a SIM card therein by using a suitable 
programming device. The configuration routine is connected to the user inter- 
face of the mobile station, and the user then detects the existence of configu- 
5 ration by a changed user interface. 

The mobile station may also store some of the latest configuration 
routines used, in which case the network may transmit the configuration rou- 
tine, or the missing parts of the routine, only if requested by the mobile station. 
If the required configuration routine (and possibly the current configuration in- 
10 formation) is stored in the memory of the mobile station, it is not necessary to 
inquire the configuration information until in connection with the first configura- 
tion event. At the next and the subsequent occasions the configuration mes- 
sage is sufficient. 

In case the current configuration information of the intelligent net- 

15 work sen/ice is not stored in the memory of the subscriber station, it is prefer- 
able that the response to the configuration information inquiry contains the 
current configuration information and this information is presented to the mo- 
bile station user over the user interface of the mobile station. In that case the 
user does not need to start configuration from nothing. The configuration rou- 

20 tine can receive the changes in configuration information over the user inter- 
face of the mobile station and transmit the changed configuration information 
to the network in the configuration message. In order to save radio resources 
only the changes that are made can be transmitted to the network. 

If the configuration routine is installed in the mobile station before 

25 the transmission of the configuration message, the user can activate the con- 
figuration routine over the user interface of the mobile station and the configu- 
ration routine commands the mobile station to transmit the configuration mes- 
sage. The configuration routine may generate the configuration message 
automatically. In case the configuration routine is not installed in the mobile 

30 station before the transmission of the configuration message, the mobile sta- 
tion user can command the mobile station to transmit a configuration informa- 
tion inquiry. In that case the user has to know how to generate the configura- 
tion information inquiry. The mobile station can then execute the configuration 
routine in response to the reception of the current configuration information 

35 and/or the configuration routine from the network. 
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Configuration can also be activated from the intelligent network side 
from its service control point SCP. In that case the SCP can automatically 
transmit a notification to the mobile station in connection with the changes in 
the intelligent network service. Besides, or in addition, the SCP can automati- 
5 cally activate the loading of a new configuration routine for the mobile station 
(MS). 

The messages between the mobile station and the mobile services 
switching centre are preferably transparent for the network portion between 
the mobile station and the mobile services switching centre. In other words, 

10 the network portion between the mobile station and the mobile services 
switching centre does not react to the messages in any way. The mobile serv- 
ices switching centre recognizes the messages and forwards them to the 
service control point of the intelligent network. The mobile sen/ices switching 
centre is able to recognize that the message is a configuration message on 

15 the basis of the fact that the message contains an identifier of the intelligent 
network service and preferably a special character which seldom occurs in a 
normal text. Alternatively, or in addition to the above, the network is able to 
recognize that the message is a configuration message on the basis of the fact 
that the mobile station transmits the message to a telephone number allocated 

20 to the intelligent network sen/ice. 

The messages between the mobile station and the mobile services 
switching centre are preferably implemented by using a transport protocol im- 
plementing at least a subset of the functions of OSI model layers 1 to 4. The 
protocols of the upper layers, mostly the session and presentation layers, are 

25 implemented in the mobile station at the configuration routine and service 
control point by means of a service logic program. 

Configuration messages are most conveniently data messages, 
such as short messages or USSD messages. In the GSM system, for exam- 
ple, the maximum length of a short message is 160 characters, but configura- 

30 tion messages longer than that can be divided among several short mes- 
sages. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, the invention will be described in more detail by 
means of preferred embodiments with reference to the accompanying draw- 
35 ings, in which: 
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Figure 1 shows a combination of a mobile communication system 
and an intelligent network; 

Figure 2 shows configuration messages of an intelligent network 
service according to a first embodiment of the invention; 
5 Figure 3 shows configuration of an intelligent network service 

through the user interface of a mobile station; and 

Figures 4 and 5 are signalling diagrams illustrating the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 shows a combination of a mobile communication system of 

10 the GSM type and an intelligent network. A mobile station MS communicates 
through a base station subsystem BBS with a mobile services switching centre 
MSC belonging to a network subsystem NSS. The functionality of the mobile 
communication system is extended by means of an intelligent network IN. The 
operation of the intelligent network is controlled by a service control point SCP, 

15 Correspondingly, a service switching point SSP is associated with the mobile 
services switching centre MSC. Arrows 1 to 3 indicate configuration inquiries 
and configuration messages. 

A service control function SCF normally includes all service logic 
and control associated with a service. The service control function is only a 

20 logical function which can be implemented internally in a variety of ways. It 
may be internally decentralized and the service logic associated therewith may 
be distributed over different nodes. Service information may also be distributed 
over nodes different from the ones associated with the service logic. A service 
management function SMF takes care of management, supply and introduc- 

25 tion of sen/ices. A service management access function SMAF provides the 
functions offered by the SMF with a user interface. These functions are asso- 
ciated with functionality called the intelligent network IN, or an IN platform. The 
functions may be located at one or more nodes. The functions may also be 
differently distributed; the service control function, for example, may also carry 

30 out tasks of the service management function. 

Figure 2 shows configuration messages of an intelligent network 
service in detail, when reachability service is provided as an example of the 
intelligent network service. In connection with subscribing to the service, a 
routine, i.e. a script, is loaded in the mobile station MS. The execution of the 

35 routine presents the corresponding extension of the user interface. In this ex- 
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ample, the configuration of a reachability profile begins in a manner such that 
the user transmits via the mobile station MS a configuration information inquiry 
1 to the network, and the network recognizes the inquiry. The message 1 may 
be technically implemented as a short message or a USSD. The network, 
preferably the mobile sen/ices switching centre, recognizes the message 
mainly on the basis of special characters included in the message. Alterna- 
tively, the message may be recognized as a configuration message in a man- 
ner such that the message is transmitted to a given service number. In this 
example it is assumed that the special character is a service identifier 21, 
herein a reachability profile RP, followed by a special character 22 that seldom 
occurs in a normal text. In this case the special character 22 is two colons. 
The configuration messages of the reachability service are thus recognized by 
a character combination RP::. 

The mobile services switching centre MSG forwards the message 1 
to the intelligent network service control point SCP. The service control point 
analyses the message 1 and detects that the mobile station user wishes to 
change his/her reachability profile. The service control point SCP transmits a 
message 2 containing the current configuration information to the mobile sta- 
tion MS, and the mobile station recognizes the message. The mobile station 
activates the configuration routine which is installed in it in connection with the 
delivery of the service. As a result of the execution of the routine, a user inter- 
face extension intended for configuring the intelligent network service is dis- 
played on the display of the mobile station. 

Generally, it is advantageous that the message 2 contains the cur- 
rent status information of the intelligent network service. In this example the 
message 2 contains the current status of the reachability profile. Let us as- 
sume that the reachability profile is defined to contain a set of records, includ- 
ing a day code (workday or day off) and a start time and an end time. Each 
record comprises an arbitrary number of sub-records, including a given tele- 
phone number and time indicating the duration of a call set-up attempt to the 
given telephone number. The reachability profile can be defined to contain 
such records as 

default: 8s home number/8s mobile station/voice mail 

workday 0800-1700: 5s office/5s mobile station/5s secretary/voice 

mail 
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The default is thus that the call is first attempted to the home num- 
ber for 8 seconds, next to the mobile station for 8 seconds, and if this also 
fails, the call is connected to the voice mail service. During office hours be- 
tween 8 a.m. and 5 p.m. the call is first attempted to the office telephone for 5 
5 seconds, next to the mobile station for 5 seconds, next to the secretary for 5 
seconds and finally to the voice mail service. In Figure 2, a first record is re- 
ferred to by 23 and a second record is referred to by 25. The configuration 
routine of the user interface enables the user to view and edit the current con- 
figuration information, i.e. the current situation of the reachability profile. Let us 

10 assume that the mobile station user adds a new definition according to which 
during workdays between 7 a.m. and 8 a.m., when the user is probably on 
his/her way to work, the call is attempted first to the mobile station for 8 sec- 
onds and next to the voice mail service, technically, this takes place in a 
manner such that the user inserts a new record 24 between the records 23 

15 and 35, the contents of the new record being: workday 0700-0800: 8s mobile 
station/voice mail. 

In order to save radio resources, a configuration message 3 can 
only contain the changed records, in this case the record 24. 

If the message 2 to be transmitted -to the mobile station does not 

20 contain the current status information of the intelligent network service, the 
configuration routine of the user interface should store the current status in- 
formation of the service in the memory of the mobile station. If this is not pos- 
sible either, the user has to start the configuration of the service from the be- 
ginning each time, which is naturally laborious. 

25 Figures 2 and 3 show how the configuration of the intelligent net- 

work service may take place via an extended user interface of the mobile sta- 
tion. In Figure 3 it is assumed that telephone numbers used are: home 
111111, mobile station 222222, voice mail service 333333, office 444444 and 
secretary 55555. 

30 When receiving the message 2, the mobile station MS recognizes 

the identifier 21 and/or the special character 22 of the intelligent network serv- 
ice from the message. By means of the identifier 21, the mobile station trans- 
mits the contents of the message 2, except for the identifier 21 of the service 
and the special characters 22, to the configuration routine of the service RP. 

35 The configuration routine formats the current status information of the service 
to suit the display of the mobile station. In this case this takes place by, for 
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example, formatting the status information into a long string of text 30 whose 
width corresponds to the width of the mobile station display. A typical mobile 
station comprises arrow keys 34 with which the user can browse through the 
string of text up to the point where the text to be edited is displayed. Further- 
5 more, the mobile station typically comprises programmable function keys 32 
and 33, the function of the key being indicated above the keys. In this exam- 
ple, the key 32 inserts a new line and the key 33 completes the editing of in- 
formation. Let us assume that the user has browsed through the string of text 
30 until the cursor is at the point which corresponds to the start of the record 

10 25. The user inserts a new record using the key 32 and writes the text corre- 
sponding to the record using an alphanumeric keypad 35 of the mobile station. 
Characters can be deleted with a correction key 36. The text corresponding to 
the inserted record 24 can be seen in the middle of the string of text 30 at 31. 
The user completes the editing using the key 33. Next, the mobile station may 

15 check if the user wishes to accept or reject the changes. If the user accepts 
the changes, the configuration routine commands the mobile station to trans- 
mit the third configuration message 3 through the mobile services switching 
centre MSC to the service control point SCP, which configuration message 
comprises, in addition to the identifiers 21 and 22, the changed configuration 

20 information of the intelligent network service. A simple user interface of the 
mobile station thus enables the configuration of a relatively complicated serv- 
ice. 

In the above example it was assumed that the configuration routine 
of the user interface was installed in the memory of the mobile station MS. A 

25 typical digital mobile station is known to be composed of a mobile equipment 
and a subscriber identifier unit, such as a SIM card (Subscriber Identity Mod- 
ule). It is irrelevant to the invention in which of these two units the routine is 
stored. It may be more convenient for the user if the routine is stored in the 
SIM card, since the user may change the SIM card from one mobile equip- 

30 ment to another mobile station. If the configuration routine of the user interface 
is installed in the memory of the mobile station MS before the configuration of 
the mobile equipment of the intelligent network service, only the configuration 
message 3 can be transmitted in the second and subsequent configuration 
events. 

35 In an alternative embodiment, it is conceivable that the configura- 

tion routine of the intelligent network service is loaded in the mobile station 
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over a ra dio path in connection with the downward message 2. The loading of 
the routine in the mobile station can be activated in a manner such that the 
mobile station user transmits the message 1 which indicates the service iden- 
tifier 21 and preferably the special character 22. Alternatively, the loading of 
5 the routine may be activated in a manner such that the memory of the mobile 
station comprises only a small user interface extension which indicates that 
the service in question is installed for the user. When the user wishes to con- 
figure the service in question, the user interface extension commands the mo- 
bile station to transmit the message 1, and as a response thereto, the service 
10 control point transmits the message 2 which contains, in addition to the current 
^ configuration information 23, 25 of the service, the routine needed for chang- 

=0 ing the information, i.e. the routine whose pperation was described in connec- 

;P tion with Figure 3. A compromise would be to store in the memory of the mo- 

=2 bile station some of the latest routines used, in which case routines that are 

15 most seldom used have to be loaded over the radio path. In that case the 
%j message 1 contains an indication of whether it is necessary to load the mes- 

; ! sage 2 with the current configuration information 23, 25, or also the routine 

;T intended for editing the information. 

\<& Figure 4 is a signalling diagram illustrating the invention. Figure 4 

: is j 

20 shows the following signalling layers. A user interface of the mobile station is a 
=2 layer through which the user communicates with the mobile station. MEXE is a 

MEXE-type extension layer of the mobile station. A part of the mobile station 
other than the user interface and MEXE provides the basic functionality of the 
mobile station. In this example it is assumed that MEXE communicates with 

25 the outside world (the user interface of the mobile station and the radio net- 
work) only via the basic functionality of the mobile station. 

In this example events are divided into four main steps 4-1 ... 4-4, 
each comprising sub-steps a ... e. In step 4-1 a the user gives a command 
over the user interface of the mobile station to shift to configuration of the in- 

30 telligent network service. The command can be given via the menu structure 
of the mobile station, for example. In step 4-1b the basic functionality of the 
mobile station gives an MMI API excitation (MMI = Man to Machine Interface, 
API = Applications Programming Interface) to the MEXE layer. Next the MEXE 
layer infers if the intelligent network has to be inquired about a status informa- 

35 tion. The inquiry is necessary if the configuration routine extending the user 
interface is not loaded in the mobile station and/or if the current status infor- 
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mation of the service is wished to be retrieved from the intelligent network. If 
the status information is made, MEXE gives an MMI API call in step 4-1 c, as a 
result of which the inquiry is packed and transmitted over a USSD API inter- 
face to the mobile services switching centre MSC in step 4-1d. The mobile 
5 services switching centre recognizes the message in the manner described in 
connection with Figures 1 and 2 and forwards the message to the service 
control point in step 4-1 d. In steps 2-2a ... 4-2c the SCP and MSC return the 
current status information to the MEXE layer. In step 4-2d the MEXE layer 
transmits an MMI API call, as a result of which the conventional user interface 
10 of the mobile station is extended by the configuration routine of the intelligent 
^ network service according to the invention. If the status information was re- 

;g trieved from the intelligent network in steps 4-1 c ... 4-2c, or if the status infor- 

<p mation was stored in the memory of the mobile station, the current status in- 

^ formation is converted from the machine-oriented presentation into the human- 

ly 15 oriented presentation and displayed in accordance with the invention to the 
;^ user through the mobile station user interface, see Figure 3. In step 4-3a the 

user completes the editing of the configuration information, and the configura- 
tion routine converts the configuration information from the human-oriented 
Q presentation to the machine-oriented presentation. The following steps corre- 

ly 20 spond technically to the steps already described, except that in this case the 
\% mobile station does not transmit the configuration information inquiry and/or 

the configuration routine inquiry, but it transmits the changed configuration 
information. The intelligent network transmits an acknowledgement indicating 
the changed status of the configuration information. Step 4-4 together with its 
25 sub-steps is an acknowledgement by nature and is therefore not essential to 
the invention. 

The embodiment of Figure 4 can be modified in a manner such that 
the shift to configuration in step 4-1 a does not necessarily require measures 
taken by the user but after it is detected in connection with location update, for 
30 example, that the supply of services has changed, the change of configuration 
is activated by the extension that is loaded in the mobile station. 

Figure 5 illustrates the fact that events may be activated at the 
service control point SCP of the intelligent network. Messages 5-1 a ... 5-1 e 
technically correspond to the messages 4-2a ... 4-2e. An operator, for exam- 
35 pie, may utilize this embodiment by spontaneously transmitting a new service 
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for trial and possibly deleting the service later on if the subscriber does not 
decide to put the service permanently into use. 

The invention provides the user and the operator with an easy and 
flexible manner for configuring intelligent network services. Use of radio re- 
5 sources is minimized, because the configuration information is completely ed- 
ited in the mobile station and transmitted to the service control point after the 
editing. A prerequisite for the invention is that the mobile station comprises an 
expandable user interface. A technical implementation of the extension layer 
EXE may be an extension of the operating system, enabling the loading of 
10 new machine-language program modules in the mobile station. MEXE may 
^ also contain an interpreter of a language to be interpreted, such as a JAVA 

g Script interpreter. In other respects, the invention does not require changes to 

P the known equipment. Software of the mobile services switching centre has to 

2 be improved so as to enable the mobile services switching centre to separate 

= 15 the configuration messages of the intelligent network service from other short 
M messages or USSD messages and transmit the configuration messages to the 

service control point as presented above. The service control point SCP pref- 
er erably follows the ETSI CAMEL protocol (Customized Applications for Mobile 
Network Enhanced Logic). Short messages, USSD or packet data messages, 
20 such as X.25, are preferably used between MEXE and the SCP. IP addresses 
or X.25 addresses can be used to individualize the SCP. A wireless transport 
protocol (WTP) can be used on other protocols as a higher-level protocol. An 
OSI (Open System Interconnection) ROSE service element or the like can be 
used on the session protocol to support remote procedure calls. SCP software 
25 has to be improved so as to enable the SCP to communicate with the mobile 
station as described in connection of Figures 1 to 4. 

The invention is disclosed by way of example in connection with a 
mobile communication system of the GSM type. However, the mobile commu- 
nication system plays a small part in the generation of a service of the inven- 
30 . tion. A network element (such as the above mobile services switching centre 
MSC) of the mobile communication system recognizes the configuration mes- 
sage and transmits at least the essential part of the message to the service 
control point (SCP). This functionality can also be implemented in a base sta- 
tion or in a base station controller, for example. When a packet-switched 
35 GPRS network or a packet-switched GPRS service is involved, the corre- 
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sponding functionality can be implemented at SGSN or GGSN nodes, for ex- 
ample. 

Correspondingly, implementing the service at the service control 
point SCP on the intelligent network side is only a potential example. It is also 
possible that the intelligent network service is executed from one node, but it is 
configured from a second node and its information (service information) is 
stored in a third node. The intelligent network service information can be ac- 
cessed from a node called a service management point SMP which is respon- 
sible for service management, providing services to subscribers and introduc- 
ing services. The SMP may contain the primary copies of service data bases. 
Service information can also be maintained in a node called service manage- 
ment access point SMAP which provides a network operator, for example, with 
a user interface for service information management. As is well known, the last 
letter 'P' of the nodes SMP and SMAP stands for a point, or a node, which 
executes a given function. If the corresponding function as such is referred to, 
the last letter is *F' for function. The interface of the management node config- 
uring intelligent network services to the service control point SCP preferably 
takes place according to an open interface, i.e. according to an Open Service 
architecture recommendation. Furthermore, a service-specific application pro- 
tocol agreed on is preferably used between the configuration routine of the 
mobile station and the management application which configures an intelligent 
network service. This application protocol can be used on a standard transport 
protocol or session protocol. The configuration routine may, for example, col- 
lect information by using the MMI (Man-Machine Interface) API (Application 
Programming Interface), generate a configuration message and transmit the 
message by an API suitable for data message transmission. Such a routine 
can be implemented for example by a JAVA language. 

It will be apparent to those skilled in the art that progress in tech- 
nology enables the basic idea of the invention to be implemented in many 
ways. Therefore, the invention and its embodiments are not restricted to the 
above examples, but they may vary within the scope of the claims. 



